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The  DoD-URIP  Brent  totals  1100,000;  in  addition  the  University  of 
Minnesota  has  provided  $25,009  in  cost  sharing  for  this  coeputer  equip- 
aent  grant.  Of  the  total  grant  $87,009  Mas  coeeitted  to  the  School  of 
Mathematics  and  $38,000  was  coeeitted  to  the  Institute  for  Mathematics 
and  its  Applications  (IMA).  The  attached  list  details  the  expenditures 
for  individual  faculty  members  in  the  School  of  Matheeatics  and  for  the 
IMA. 

The  IMA  funds  were  used  primarily  in  the  purchase  of  11  Macintosh  Micro¬ 
computers  ( 5 1 2 K  memory),  3  hard  disk  drives  and  1  AT&T  Personal  Computer. 
The  School  of  Matheeatics  has  purchased  28  Macintosh  Microcomputers  (512K 
memory)  and  8  IBM  Personal  Computers  together  with  accessories  and  soft¬ 
ware. 

The  IMA  is  using  the  grant  to  equip  offices  of  individual  researchers 
with  microcomputers.  This  is  part  of  an  overall  plan  of  the  IMA  to  have 
state  of  the  art  computational  facilities  in  place  for  the  1936-B7  year 
on  Scientific  Computation  which  begins  August  1986. 

In  the  next  few  days  the  School  of  Mathematics  end  th?  Institute  fcr 
Mathematics  and  its  Applications  will  be  linked  to  the  ’Jni vers i ty '  s  Cray 
2  Supercomputer  via  a  fiber  optic  cable.  Within  the  next  few  months  an 
Ethernet  will  be  established  to  link  all  faculty  offices  ir.  the  Schcol  of 
Mathematics  and  offices  in  the  IMA.  By  June  1986  the  Unive-sity  cf 
Minnesota  will  have  installed  a  new  telecommunications  system,  designed 
for  high  speed  data  transmission.  An  important  function  of  the  micro¬ 
computers  purchased  under  this  grant  will  be  to  serve  as  terminals  in  the 
new  telecommunications  system,  particularly  for  access  to  supercomputers. 
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The  supercomputer  access  Mill  be  very  important  for  number  crunching,  but 
perhaps  even  more  important  for  the  use  of  symbol  manipulation  programs. 
The  School  of  Mathematics  has  hired  Dr.  Ronald  Peikert  of  ETH,  Zurich  to 
implement  a  symbol  manipulation  program  on  the  Cray  2. 

Although  all  microcomputers  purchased  with  this  grant  are  being  placed  in 
individual  researchers  offices,  several  faculty  members  are  using  their 
machines  to  prepare  software  for  three  different  high-level  research  and 
instructional  labs  for  which  the  laboratory  computer  equipment  is  being 
provided  by  industrial  donors.  The  first  and  oldest  of  these  is  the 
Dynamical  Systems  Laboratory,  a  research  laboratory  managed  by  Professors 
Aronson,  Hc6ehee  and  Moeckel,  which  is  heavily  oriented  toward  computer 
graphics  and  is  partially  supported  by  the  National  Science  Foundation 
and  CPT  Corporation.  Ne  are  in  the  process  of  establishing  a  Stochastic 
Modeling  Laboratory,  using  equipment  from  the  DOD  grant  and  a  grant  from 
IBM  Corporation.  This  laboratory  will  provide  facilities  'or  model 
testing  and  development.  (Since  the  effects  of  randomness  cannot  be 
ignored  in  many  physical,  biological  and  technical  processes,  our 
researchers  must  be  able  to  construct  and  analyze  stochastic  models. 
These  are  often  highly  complex  and  direct  mathematical  analysis  is  dif¬ 
ficult  or  impossible.  The  SMI  will  provide  the  tools  for  creating, 
testing  and  observing  such  systems.  In  industrial  applications,  the 
systems  will  be  used  to  provide  numerical  predictions  about  the 
behavior  of  concrete  physical  processes.  high  quality  visual  represent¬ 
ations  will  be  an  iaportant  part  of  the  SML  so  that  qualitative  features 
of  a  model  can  be  recognized.  Research  hypotheses  can  then  be  formed, 
tested  and  finally  attacked  theoretically.)  The  SML  is  being  operated  by 


our  probabilimtm:  Professors  Drey,  '  Pruitt,  Jain,  Fristedt,  Braason  and 
Baxter,  and  Associate  Professor  6ray. 


Third,  mc  are  developing  a  Combinatorics  Laboratory.  It  Hill  be  used  to 
demonstrate  combinatorial  algorithms,  bisections,  and  involutions.  Soft- 
Hare  packages  are  being  developed  which  Hill  allow  researchers  to  repre¬ 
sent  and  manipulate  combinatorial  objects  (graphs,  permutations, 
partially  ordered  sets,  integer  partitions,  tableaux,  etc.).  The  soft¬ 
ware  packages  will  make  extensive  use  of  graphics.  It  will  be  possible 
with  these  packages  to  test  conjectures,  ideas  and  possible  constructions 
in  combinatorics.  This  lab  will  be  managed  by  Professors  Dennis  White 
and  Dennis  Stanton.  IBM  Corporation  is  providing  additional  equipment 
for  the  lab. 

Individual  faculty  members  are  using  microcomputers  for  their  own 
personal  projects.  Among  these  are  the  following:  Professor  Albert 
harden  is  working  on  problems  in  computational  geometry.  Professor 
Dennis  Hejhal  is  using  his  mi crocomputer  in  the  study  cf  the  dynamics  of 
zeros  of  the  Epstein  zeta  function.  (Professors  harden  and  Hejhal  have 
made  a  proposal  to  the  National  Science  Foundation  for  a  major  grant  that 
would  involve  the  country's  leading  researchers  in  geometry  and  number 
theory  and  make  use  of  the  University  of  Minnesota's  Cray  2  and  satellite 
communications  between  the  Cray  2  and  individual  researchers  at  their 
various  locations.  This  proposal  will  go  to  the  National  Science  Board 
for  approval.)  Professor  Jay  Goldman,  a  number  theorist,  is  using  his 
micro-computer  and  software  developed  by  Enrico  Bombieri  of  the  Institute 
for  Advanced  Study  to  conduct  research  on  continued  fractions,  Professor 


,‘.VV  a  >  j.  ■  j  •_»  '-.s-  sVv 


Karel  Prikry  it  working  on  a  problem  in  applied  logic.  Professor  Nilliam 
Messing,  an  algebraic  geoeeter,  Mill  use  his  equipeent  to  'experiment* 
with  a  structure  of  certain  modules  over  finite  fields  as  well  as  study 
certain  'huge*  polynomials.  Professors  Matter  Littean  and  Larry  Markus 
are  developing  software  to  study  the  stability  of  a  space  platform. 
Professor  Yasutaka  Sibuya  will  use  his  eicrocoeputer  with  symbolic  mani¬ 
pulation  programs  for  his  research  in  ordinary  and  functional  differen¬ 
tial  equations.  The  plans  of  our  individual  faculty  members  for  use  of 
microcomputers  in  research  projects  are  under  rapid  evolution  and  I  am 
reporting  only  the  few  cases  where  I  have  personal  information.  However, 
it  is  already  clear  that  this  grant  is  having  a  considerable  impact  on 
the  research  of  our  faculty.  Furthermore,  the  grant  and  the  expertise 
gained  by  the  faculty  in  the  use  of  computers  has  enabled  the  School  of 
Mathematics  to  compete  successfully  for  other  computer  grants,  most 
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